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1SystemOverview 
 
1.1 Foreword 
(1) Accordingtothespecialrequirementsofusersonsite,intheagreementthetechnicalstandardsof AC415-

500kW Automatic Load Bank (hereinafter referred to as "system") and its accessories areproposed 

including their function, performance, usage, structure,installation and test to 

provideuserswithahighefficientandreliable choice,inordertomeettheneedforgeneratorloadtest. 

(2) The system consists of 1 sets of 500kW Resistive load bank. The System is made up of two 

partsof measurement and control and load, mainly including AC dry load, automatic data 

acquisitionsystem, automatically loading and unloading control system, the cooling device, auxiliary 

control,PCsoftwareandsoon. 

(3) This system, which is of independent research and development of electricity load test 

equipmentby our technology, combining dry load module with the automatic measurement and 

control module,can accurately detect all kinds of generator output power and load capacity, full load 

and overloadtest. 

The system can be used with a computer to realize the intelligent control, automatically 

completingthe special test to all electrical parameters of generating set and generating tables, graphs, 

andsupporting the print, comprehensively from the cumbersome manual operation to provide 

scientificandefficient detectionmeansforthepowergeneratingsets. 

(4) Alltheschematic diagramsof thisagreement are forreferenceonlypleaseinkindprevail 
 
 
1.2 TestingSystem 

 

Note: Power cable and PC, remote controller, printer are not available. If need them, prices will 

bechecked. 
Picturejust forreference,subjecttotherealproducts. 
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1.3 SystemCharacteristics 

1.3.1 The system is a self-developed device used for electricity load testing by Toprail 

Technology.It perfectly combines the dry type load module and measurement and control module, 

precisely testoutputpowerand loadperformanceofkindsofgeneratorset. 

System mainly consists of resistance load, data collecting, control system, cooling device, etc. 

Thesystemcantest outputpowerandloadperformanceofgeneratorsets. 

1.3.2 System can load power in rated range, measure generator steady-state 3 phase voltage, 

current,active power, reactivepower, apparent power, powerfactor, frequency, and running time, 

andsimulatethegeneratorsetrealloadworkingstate.Powerinputusingsectionaltype,energydissipation 

type load, forced-air cooling, 3 phase fan decentralized supply air, air-flow is sufficientandlownoise. 

1.3.3 System can work with PC software to realize intelligent operation, automatically finish 

theparameterstesting,andcreatetestingdatatable,curvesandreportsthatcanbeprinted,reducealotofmanua

l operation. 

 
1.4 SupplyList 

Thefollowingformpresents theaccessories providedwhenwemakeshipment. 
 

Items Quantity Remark 
AC415-500kWAutomaticLoadBank 1  

RS485orRS232 1 10meters 
RS232,RS485,USBConverter 1  

ProductInstruction 1  
Certification 1  

WarrantyCard 1 1year 
PackingList 1  

ReceivingApron 1  
DataProcessingSoftware 1  

TestReport 1  
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1.5 ManufacturingStandards 
 
Design of intelligent test system of generator unit, production and services are in strict 

accordancewith the GB/T19001-2008 "quality management system" requirements, and refer to the 

followingstandards. Some standards may not be suitable for practical applications, the technical 

agreementproductionplan systemfinally to agreed prevail. 

 

Nationalstandards 
GB7251.1-2005 Low-voltageswitchgearassemblyand controlpart 
GB/T2681-1981 Colorsofinsulatedconductorsusedinelectricalassemblydevices 
GB/T11634-2000 MarineACLowVoltageSwitchboardGeneralSpecification 

GB/T11803-89 MarineAClowvoltageswitchboard—Constructionand basic 
dimension 

GB/T2820.5-2009 Reciprocatinginternalcombustionenginedrivenalternating 
currentgeneratingsets-part fifth:generator 

GB/T13032-2010 Marinedieselgenerator 
GB/T1029-2005 3phase synchronousmotertestmethod 
GB14711-2006 Safetyrequirementsforrotatingelectricalmotor 

MilitaryStandards 
GJB2815-97 Militaryinternalcombustionenginegeneral specification 
GJB235A-97 MilitaryACmove loadgeneralspecification 
GJB235-87 Power,intermediatefrequencymoveloadgeneralspecification 
GJB1488-93 Militaryinternalcombustionengineloadgeneral testmethod 

Industrystandards 
JB/T10303-2001 Generatortechnical condition 

 
 
 

1.6 MainTechnologyAdvantages 

 
Toprail Dummy Load Bank scientific and technology level is in leading position in this 

industry,besidesgeneral functions, it has followinguniqueadvantages: 

Standard Testing Function: System can do stable test, transient test, and realize functions, such 

assetting, fluctuation, instant load, and instant unload. The terms and formulas used in test 

strictlycomplywith relevant nationalstandard. 

mailto:ian.liao@toprailservices.com.au
mailto:ian.liao@t-power.com.au
http://www.t-power.com.au/


T-powerPtyLtd ABN:65 651 645 948 4  
Address:Factory 1, 7TechnologyCircuit,Hallam,VIC3803,Australia 
Direct:(+61)0387595876Mobile:(+61) 0423081808, (+86)13975311706 
Email:ian.liao@t-power.com.au Web:www.t-power.com.au 

 

 

High Power Load: high load power density, large capacity of single set, parallel running to 

finishsuperpowertesting,andrealizetens ofmegawattsofpower loading. 

Accurate Data: with high precision data collection module and measuring meter, related 

equipmenthaspassedthecertificationbyCMA(ChinaMetrologyAccreditation)qualificationtestinginstit

ution,andensures thereliability ofdata. 

Flexible Control Mode: based on different using habit, several control modes as following can 

bechoose,localpanel operation,remoteboxcontrolling, andintelligent software. 

Intelligent Loading: after setting generator rated power in software, system realize rapid 

loadingthrough preset proportion, automatically and continuously load multiple power value and 

commontests,likestepping,full load,andoverload,sothat improveworkingefficiency. 

HighEfficiencyDataManagement:displayreal-timetestingdata,generatecurvesgraphsautomatically, 

also can put data into storage. According to generator set No. set up testing file,supporttoqueryat 

anytime,andimprovedatamanagement efficiency. 

Comprehensive Protection Function: multiple protection, like over temperature, smoke. When 

indanger,automaticallyterminatethetestandgivealarmtoprotectsafetyofpersonnelandequipment. 

Stable Running: with the latest generation control module as the core, a sharp rise in 

systemresponsespeedandanti-

interferenceperformance,avoidfunctionfailureincomplexelectricalenvironment,and 

ensuresystemrunning stably and reliably. 

NewLoadBankTechnology:usingtheinternationaladvancedACloadbanktechnology,overcome the 

old water bank defects, such as bear bumpy, unable to use when go to sea, 

realizeMooringTrialandSeaTrail,andsimulatetherealworkingconditionof generatorrunning. 

MatureManufacturingTechnology:loadelementusingexcellentanti-corrosionmaterials;waterproof 

insulation container packaging, suitable for adverse environment such as ocean. 

Internallayoutisreasonable,airchannelisclear,rapid heatemission,andsatisfycontinuousworkingneed. 

2. TechnicalParameter 
 

AC415-500kWAutomaticLoadBank 
Rating 

Voltage/Frequency 415VAC3phase4wire,50Hz 

RatedLoadPower Resistiveload:510kW 
LoadStep 1kW,2kW,2kW,5kW,10kW,20kW,20kW,50kW,100kW,100kW,200kW 
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PF(PowerFactor) 1 
LoadTolerance 
（eachstep） 

±5% 

LoadTolerance 
（overall） 

±3% 

DisplayPrecision 0.5class 
ControlPower External415VAC/50Hz,3phase4wire,240V1-phase 

WireConnection Load powersupplyinput-Copperbar (starcoupling) 
Controlpowersupplyinput-Connector-bar 

Insulation F 
DutyCycle Continuous 

CoolingType Forceaircooling, horizontalairinletandverticalairoutlet 
Transportation Hoisting,there are liftinglugontopandcastors atthebottomof casing 

Dimension About1540mm*1250mm*1680mm（L×W×H） 

Weight About750kgs 
CasingColor Grey（RAL7035）orasrequired 

OperatingEnvironmentParameter 
Workplace Indoor 

AmbientTemperature -20℃～+50℃ 

RelativeHumidity ≤95% 
Altitude ≤2500meter 

AtmosphericPressure 86～106kPa 
Brandsof MainComponents 

Contactor Schneider 
Fuse Miro 
PLC Siemens 

DataProcessing 
Software TopRailServices（self-developed） 

AlloyResistance TopRailServices（self-developed） 
 
 
 

3. FunctionIntroduction 
1) User could load any power within rated power, can test stable state three-phase voltage, 

current,activepower,reactivepower,apparentpower,powerfactor,frequency,runningtimeofgenerati

ngset. 

2) Whether load/unload by manual control panel, remote control or by PC softwarecontrol, 

usercanpre-setthepowerthenpressthemasterload button. 

3) Control mode: user can choose local manual control, remote control or Intelligent 

control(PCcontrol) 
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3.1 Local manual control: there is local control panel in load bank, with multi load steps, min 

loadsteps1kW,controlled by buttons. 

3.2 Remotecontrol:remotecontrollerconnectedtheloadbankwithcontrolcable.(optional) 

3.3 Intelligent control: user can control load bank by data processing software of PC to 

makeautomatic load/unload, display, record and manager the test data, form curve, graph and can 

beprinted. 

4) Controlmodeinterlock:thereisswitchincontrolpaneltochoosecontrolmode,othercontrolmodeis 

invalidifuserchooseonecontrol mode. 

5) Withdataprocessingsoftware,couldformcurveofcurrent,activepower,reactivepower,apparentpowe

r,power factor,frequencyandcanbeprinted. 

6) One-keyload/unload:usercanloadorunloadwithonekeyeasytocontrol. 

7) 3lineLEDmulti-functionmeterdisplay. 
 

4. DataProcessingSoftwareFunctions 
1) Communicationtype:throughRS232,RS485orUSBinterface. 

2) Loadmode:manualload orautomaticload. 

3) Manualload:inputpowerandpowerfactor. 

4) Automaticload:Usercansetseveralperiodsofpowerandtime,andinturnof0%→25%→50%→75%→

100%,etc presetorderto make automaticloadtesting. 

5) Parallel testing: when several load banks parallel working, parameters of each load bank can 

bedisplayedand recorded,so dothefinalparametersofparalleling working. 

6) Real-timeparameter:Current,voltage,power,powerfactor,frequency,time,etccouldbedisplayedby 

software. 

7) Safetymonitoring:Usercanknowtheworkingconditionsofloadbankthroughsoftwareindicatinglight.

Wheninabnormalstopprotection,softwarewillindicatethereasonsofstopping. 

8) Datacollectioninterval:theminsavingintervalis2seconds. 

9) Datasavingand inquery:testingdatacouldbesavedinsoftware, usercan queryatanytime. 

10)  Data display: it could display real-time data and history data; user can print voltage, 

current,frequency,powergraphs andcharts. 

11)  Charts and graphs are output in format of JPG while testing data output in Excel format, and 

allcanbeprinted. 
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5. ProtectionFunction 

1) EmergencyStop:Usercanpresstheemergencystopbuttoninthepaneltounloadimmediatelywhenthel

oad bankis abnormal whileworking. 

2) Over-voltageProtection:Automaticloaddumpandgivealarmwhenvoltageisoversafetythresholds. 

3) Over-heatProtection:Automaticloaddumpandgivealarmwhentemperatureisoversafetythresholds. 

4) ShortCircuitProtection:Equipwithfuse,automaticloaddumpwhencurrentisoverlarge. 

5) FanInterlockprotection:Machinecouldnotdoloadtestingbeforeworkingpoweroffanison. 

6) PhaseSequenceAutomaticConversionProtectionWhencontrolpowercableinwrongconnections

,3 phasefans canalso workin goodconditions. 

7) ProtectionButton:therearesomeprotectionbuttonscanbeswitchedoffwhenfalsealarmorforspecialr

equirements. 

8) EnclosureGroundProtection:theloadbankwithspecialgroundprotectionterminaltoavoiduserund

errisk ofelectricshockhazard. 

mailto:ian.liao@toprailservices.com.au
mailto:ian.liao@t-power.com.au
http://www.t-power.com.au/


T-powerPtyLtd ABN:65 651 645 948 8  
Address:Factory 1, 7TechnologyCircuit,Hallam,VIC3803,Australia 
Direct:(+61)0387595876Mobile:(+61) 0423081808, (+86)13975311706 
Email:ian.liao@t-power.com.au Web:www.t-power.com.au 

 

 

 

6. SystemDiagram 
 

SchematicDiagram 
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7. LoadBankStructure 
 

Note:Picturesonlyforreference,subjecttotherealproduct 

 
 

ControlPanel 
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8. DataProcessingSoftware 
 
 

The data processing software is installed in the notebook or PC, customer can connect computer 
andload bank by data transmission line, and then realize all the test function by intelligent 
controlthroughthesoftware 
（1） Main 
Interface:thesoftwarecanrealizemanyfunctions,suchasaddingload,datacollecting,storage,manageme

nt andso on. 
 

（2） AddLoad:there aretwomodetochoose,manualoperationorauto. 
1) ManualLoading:customerselectandsetthepowervalue,thenthesystemaddtheloadcontinuously. 
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2) AutomaticLoading:customercansetseveraladdstage ， eachstagecanbedifferentinpowerantime, 
system completes the add process according this order: 0%→25%→50%→75%→100% or110%. 

 
(3)Data Display: it can display the real-time data, curves and graphs. Customer can save data 
atanytime, and setdatastorageofintervaltimefreely. 

（4）DataManagement:aftertesting,customershouldsaveusefuldata,andyoucanqueryandprintat 
anytime. 
1) Data Query: customer can read testing record which is saved in the past, and view all the data 
incurve graphs orforms. 
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2) Print:customercan choose thetestingdatacurve orgraphyou needtoprint. 
 

 

Currentcurve Voltagecurve 
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Powercurve Data 
 

 

 
9. Resistor 

 

 
Resistive load consists of special alloy resistors. There is cooling fin outside, filled with 

insulationmedium,resistorisininsulationmedium,itcanmeetloadtestingrequirements.Alloyresistoriswit

hhighinsulationperformance,uniformheatconduction.Runningtemperatureisonly1/3of 
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designed temperature, low temperaturedrift, steady resistance, no red-hotin long time running.Acid 

alkaline resistant, salt fog resistant, waterproof, moisture proof, anti corrosion for all weatheruse. 

Withexclusivetechnology, alloyresistoris fixedininsulatedmaterialpalette;thewholeresistive load is 

blocked, insulated by inner insulation and insulation plate, make sure the goodinsulation and safety 

even in wet weather and prevent short circuit because of next resistor valuedecreases. 

(1) Alloy resistor adopt nicochrome (NiCr6023), anti temperature (max working temperature 

reachup to 1300℃), steady electrical performance, low temperature drift (5*10-5/℃), this 

technology isthemostadvancedin alloy resistormanufacturing. 

(2) The tube adopts extensibility and resistance oxidation Stainless Steel 304 (0Cr18Ni9), 

fillingmaterialexportgradeelectricalcrystallizationmagnesiumoxidepowder(Sg-

9),performancestandardsJBY-TE4088-199,magnesiadensity3.0g/cm3±0.2,screwsisanti-

corrosion,anti-temperature Stainless Steel 304(0Cr18Ni9). With strict and clear material control, the 

massproducedalloy resistorare with highlycongruentperformance. 

(3) Cooling fin Stainless Steel 304, height 7mm±2, thickness 0.4mm±0.2, winding interval no 

morethan3mm±0.2. 

(4) When each resistor withstand voltage is DC3000V or 1500V, 50Hz, 1 minute without 

puncture.Multialloyresistorsconnectioninseries,make surewithstand voltage reach20kV. 

(5) Coolingfinuniformtemperaturenomorethan300℃,max320℃,thereisenoughmarginto 

makesurealloyresistorcan beworking continuously,resistormaxtemperature1300℃. 

(6) When resistor temperature reach 300 ℃ to 400 ℃, temperature drift is also less than ±2%, 

itassure the resistance value no much changes in high temperature working condition, thus 

loadingsteadypowercould beavailablein anytemperature. 

(7) Whether inmaxandmintemperature,loadaccuracyisno more than3% 

(8) Airoutlettemperaturenomore than80℃(within1meter) 
 

10. MainCircuit 
 
The system control load/unload through control breaker. The contactor use main contact point 
toopenandclosethecircuit,executecontrolinstructionbyauxiliarycontact,contactmadebysilver-
tungstenalloys,withgoodelectricalconductivityandhightemperatureresistance. 
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MCB used to short circuit protection, which is a kindof manual switch, with short circuit 
protectionand insulation protection function. No need change new one after short circuit, to protect 
the circuitandequipment. 

11. PowerCircuit 
 

Contactor Fuse 

Thecircuitofpowercircuitcontrolstheloadrunningwithcontrolandprotectivemodelofcontactor-

fuse.Eachloadstep iswithonecontactor-fuse. 

Loading power changes by contactor’s switch. Contactor opens and closes circuit through 

maincontacts,throughauxiliarycontactstocarryoutcontrolinstruction.Contactsaremadeofsilver-

tungstenalloyswithgood electricconductingperformanceand hightemperatureablation. 

Fuse is used to short circuit protection. Fuse element is made of low melting point metal, 

whencurrent passing through fuse exceeds safety value, the heat will make fuse element melting to 

cut offcircuitto protectelectrical circuit andequipments. 

 

12. ControlModule 
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Load controlmoduleis thepivot whichmakesload/unload, protection,etcautomatically. 

Themodulewith following features: 

1、Highstability, highanti-interferencecapacity. 

①LongMTBF； 

②ShortFaultCorrectionTime(MTTR)； 

Hardware measure: main modules adopts large scale or very large scale integration circuit, 
largenumber of on-off action finished by contactless electric storage, I/O system design with 
thoroughpassagewayprotectionand signal processing circuit. 

① Shield ； ② filtering ； ③ power supply adjustment and protection ； ④ isolation ； ⑤

adoptsmodularstructure； 

Softwaremeasure：withstrongselfinspectionand protectionfunction. 

①Faultdetect；②Informationprotectionandrecovery；③settingwatchdogtimerWDT 

（watchdog）；④Reinforcecheckandverifytoprogram；⑤batteryreservetoprogramanddynamicdata； 

2 、 Highcommonality, variablecontrolprogram,easytouse.3 、

Powerfulfunction, wideadaptation. 

PLCbesidesfunctionoflogicaloperation,time,count,sequentialcontrol,alsowithfunctionofinput&outputof

digital,analogquantity,power drive,self-inspection,recorddisplayetc. 

4、Simpleprogramming,easy tolearn. 

5、Reduce the workload of control system design and construction. PLC adopts software to 

replacevastintermediaterelay, timerelay, 

counterofrelaycontrolsystem,willreducethedesign,installation,wireconnection workofcontrol cabinet. 

6、Smallvolume, lightweight,lowpowerdissipation,easytomaintenance. 

PLC is product apply micro electronic technique to industrial equipment, compact structure, 

solid,small size, low power dissipation. Because the strong antijamming capability, easyto install 

insideofequipment, PLCideal controlequipment ofmechatronics 
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13. CoolingFan 
 

Loadbankcoolingsystemismadeupofaxialflowfansandautomaticprotectivedevices,blowawayheatconv

ersionfrom power module,keepinsideofenclosure with suittemperature. 

(1) The fans adopt dedicated waterproof motor and variable corrosion resistance impeller, the 

fandeliveryis22000cubicmeter/hour, throughcombinationofmulti 

setsfans,fullysatisfiedthecoolingrequirementoftheload bank. 

There are transducers/sensors and over load protective devices, automatic load dump and give 

alarmwhen load bank is abnormal. Many temperature sensors are put in load elements and air outlet 

to cutoffloadtoprotectload bankwhentemperaturereachwarningvalue. 

As to the main components of load bank, we choose international advanced and experienced 

reliableelementsto assurethehighquality. 

(2) Use wind speed tester AVM-03 to test the air outlet, the average wind speed is 8-10m/s. 

UsenoisemeterDT-815,theworkingnoiseis≤85dB(3M),highblastcapacityandlownoise. 

(3) Thefansequipwithblastcapacitydetectionsensorsandmotoroverloadprotector,autocutoff 

theloadandsendalarmunderabnormalcondition.Itinstallseveraltemperaturesensorandloadpartand air 

outlet position, it also will cut off load when temperature reach warning value, makesuretheload 

bankwill notdamagedbecauseofovertemperature. 

 
 
 
(1). Warrantyperiodisoneyear. 

14. After-saleService 

 

(2). Ifrequired, technicianswillbesenttohelpcustomerinstallanddebug themachine. 

(3). Wecanprovidetrainingserviceonsiteforcustomer’stechnicianstomeettherequirementofdailywork

and maintenance. 

(4). Customerhastherightoftechnicalconsultingservice 

forfreeforever.(5).Long timespare parts supply. 
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